Effects of acyclovir and its metabolites on purine nucleoside phosphorylase.
Acyclovir (9-(2-hydroxyethoxymethyl)guanine), the clinically useful antiherpetic agent, is an "acyclic" analogue of 2'-deoxyguanosine. Purine nucleoside phosphorylase partially purified from human erythrocytes did not catalyze detectable phosphorolysis of this drug or any of its metabolites (less than 0.07% of the rate with Guo). However, these compounds were competitive inhibitors of this enzyme with Ino as the variable substrate. Acyclovir per se was a relatively weak inhibitor. Its Ki value (91 microM) was much greater than that for its 8-hydroxy metabolite (Ki = 4.7 microM) but less than that for its carboxylic acid metabolite (9-carboxymethoxy-methylguanine) (K'i = 960 microM). The phosphorylated metabolites of acyclovir were more potent inhibitors than were their guanine nucleotide counterparts. At a phosphate concentration of 50 mM, the apparent Ki values for the mono- (120 microM), di- (0.51 microM), and tri (43 microM)-phosphate esters of acyclovir were 1/2, 1/1200, and 1/26 those for dGMP, dGDP, and dGTP, respectively. The concentration of phosphate did not markedly affect the Ki value of acyclovir but dramatically affected those of its phosphorylated metabolites and their nucleotide counterparts. Decreasing phosphate to a physiological concentration (1 mM) decreased the apparent Ki values for the mono-, di-, and triphosphate esters of acyclovir to 6.6, 0.0087, and 0.31 microM, respectively. Inhibition of the enzyme by acyclovir diphosphate was also influenced by pH. This metabolite of acyclovir is the most potent inhibitor of purine nucleoside phosphorylase reported to date. It has some features of a "multisubstrate" analogue inhibitor.